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1994 - 1999 Assistant Scientist Research Division, Hospital for Special Surgery, New York, NY 
1993.94 Adjunct Instructor. Department of Chemistry, Rutgers University, Newark, NJ 



U2004- Current Associate Professor. Program in Physiology, Biophysics, and Systems Biology, Wefll 

Graduate School of Medical Sciences, Cornell University, New York* NY 
2002-Currtnt Associate Professor of Biomedical Engineering , Department of Mechanical 

Engineering. The City University of New York, New York, NY 
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RESEARCH SUPPORT (history & current) 



Title: Evaluation of Degenerative Cartilage by In&ared Fiber Optic Probe 
Funding Agency: National Medical Technology Tested PI: Camacho 
Project Dates: 6701-12/02; 9/03 -8/04 

The major goal of this project is to develop an infrared fiber optic probe for the clinical evaluation of 

degeneration cartilage. 
Title: Infrared Fiber Optic Imaging of Degenerative Cartilage 
Funding Agency: NM/NIBIB R01 EB00744-01 PI: Camacho 
Project Dates: 9/15/02-7/30/05 

The major goal of this project is to develop an infrared fiber optic probe for the clinical evaluation of 
degeneration cartilage. 

Title: Anri-Resorprives for dysregulated bone remodeling in OI 
Funding Agency: NIH/NTAMS R01 AR48337-01 PI: Camacho 
Projecr Dates: 10/1/01-9/30/06 
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The major goals of this project are L To evaluate if an osteoclastic defect contributes to the dysregulated 
bone remodeling in 01. and 2. To study the effect of an amt-resoiptive, OPG, on bone 
pr op erti es in oiro/oim mice, an animal model of 01. 

Title: Effect of growth hormone on articular cartilage degen eranon: analysis by infrared fiber optic 
Funding Agency: McCartbur Cartilage Fund, PJL Camacho 
Project Dates; 12/1/01-11/30/02 

The major goal ofthisprojectistousethethe Infrared Fiber Optic Probe to evaluate the effect of growth 
hormone on articular cartilage degenezsooxL 

Title: Ca rTflfl C? Cell and Matrix Response to Joint Loading 
Funding Agency: NIH R01 AR045748, P.L TorrilU 
Project Dates: 10/01/98 - #30/02 

The major goal of this project is to determine how excessive joint loading effects the physical 
mi cros tnicture of the matrix and the function of the cells in articular cartilage. 

Title: Cartilage Degeneration Following Joint Trauma 
Funding Agency: NIH/NIAMS 
Pi/Project number P. Torzilli, PL R01 AR47656 
Project Dales: 05/01/01-02/28/04 

Title: Osteogenesis Imperfecta; Bone and Dentin Abnormalities 
Funding Agency: NIH DEI 1803. P-L: Camacho 
ProjectDatts: 02/01/97-01/31/02 

The major goal of this project is to. study structural abnormalities of bone and dentm in 01 

Title Application of die Infrared Fiber Optic Probe for Evaluation of Cartilage Degeneration 
Funding Agency: NMTB, P.I.: Camacho 
Project Dates: 6/1/01-5/31/02 

This gram provides funds to develop the Infrared Fiber Optic Probe as a tool for evaluation of cartilage 
degeneration. 

Tide: Cartilage Regeneration and Repair Analysis by Infrared Fiber Optic Probe 
Funding Agency: McCartbur Cartilage Fund. P-L Camacho 
Project Dates: 9//0I/98 - 10/31/00 

The major goal of this project is to develop 4e Infrared Fiber Optic Probe asa tool for evaluation of 
cartilage degeneration and repair. 

Funding Agency: OI Foundation, P.L: Camacho 

Tide Efficacy of the bispbosphonare alendronate in increasing bone properties in infants with OI using the 

n tm mouse model 
ProjectDatts: 7//01/99 - 6/30/00 

This grant provides funds for a Clinical Fellow to perrons studies to determine the feasibility oftreanng 
infartf oim/oim mouse pups (an animal model of osteogenesis imperfecta) with 
bisphosphonates. 

Funding Agency: Children's Brittle Bone Foundation P L: Camacho 

Tide Effect of a Third Generation BUpbosphonaie on Bone Properties in the Growing OIM -Mouse" 
Project Dales: 6//96-6Z98 

This gram provides funds (o evaluate the efficacy of the bisphosphonate alendronate in treating an a nim al 
model of OI. 
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Journal Reviewer. Jouraa. one and Mineral Research. Calcified Tissue L 3one, Journal of Dental Res. 
Connective Tissue Res 

Study Sections: NTH Study Section Member SBIR Orthopaedics July 2002 
Ad Hoc Reviewer NIH SBIR Orthopaedics March 2002 
Ad Hoc Reviewer NSF 200 1 
Ad Hoc Reviewer NIH Oral Biology Medicine 2000 

Scientific Advisory Board 8* Intl Conference, Cbem & BioL of Mineralized Tissues 2002 - current 
Scientific Advisory Board 7* Intl Conference, Chem. 8l BioL of Mmcra h z cd Tissues 1999 - 2001 
Session Moderamc Ordiopaedxc Research Society Meeting 1998,2002 

Invited Lectures: Osteogenesis Imperfecta Research Advances Seminar, New York, NY October 2003 
National Institute of Standards and Technology, Gaithersburg, MD October 2002 
Shrincr's Hospital, Montreal, Canada June 2002 
Rutgers University Dept, of Mathematics, New Brunswick, NJ May 2002 
National Institutes of Aging, Baltimore, MD April 2002 
New Jersey Bone and Cartilage Group, New Brunswick, NJ March 2002 
Osteogenesis Imperfecta Research Advances Seminar. Chicago, IL December 2001 
New York Mineralized Tissue Seminar Series, NYC, NY November 2001 
Orthopaedic Research Society Infrared Imaging Workshop, Orlando, FL March 2000 
New Jersey OI Foundation, West Orange, NJ May 1999 
American College of Rheumatology Meeting, Washington D.C 1997 

Comtmtte Membcxslnps: 

Hospital for Special Surgery Environment of Care/Safety Committee 1998 • Current 
Hospital for Special Surgery Research Safety Committee 1998 - Current 

Hospital for Special Surgery Hazardous Materials and Waste Committee 1998- Current 
Hospital for Special Surgery Task Force Committees - Core Facilities and Programs 2002 
Hospital for Spec&l Surgery Medical Stndcm Education Committee 2003 

Student Mentoring: 

Coordinator- Bronx High School of Sdence We«tinghouse/Inttl Projects 1994 -Current 
Masters Students: Angela Baechtold, University of North Carolina, Dept. of Pediatric Dentistry 
Thesis Tide: "Dentin Abnormalities in OEM Mice" M.S. May 2000 
George Kim, City University of New York, Dept. of Biomedical Engineering 
Thesis Tide: "Imaging of Cartilage Degeneration" May 2003 - Current 
PhD Students; Paul West, City University of New York, Dept. of Mechanical Engineering, NYC, NY 
Thesis Title: Development of an Infrared Fiber Optic Probe for Evaluation of 
Cartilage Degeneration" PhJD. May 2002 

Ericka Calton, City University of New York. Dept. of Biomedical Engineering, 
Thesis Title "Optimization of Imaging of Degenerative Cartilage'' 2002 - Current 
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Description of Slides in Declaration 

1. Text 

2. Text 

3 . Schematic of Knee Joint. Articular cartilage (white in color) is present on the tibia and on 
the femur between the medial and lateral meniscus and the bone. 

4. Schematic of Cartilage Molecular Structure. Collagen (a triple helical protein, shown as 
red lines) and proteoglycan (PG) are the major macromolecular components of cartilage. 
The collagen has zonal orientation, as reflected by directions of the red lines in the three 
zones of cartilage, superficial, middle; and deep zones. 

5. In human osteoarthritis (OA) cartilage begins to degrade, as evidenced by fibrillation of 
surface cartilage, which usually indicates collagen molecular changes. A visual grading 
scale is used to describe this. 

6. Text 

7. Schematic showing emission of infrared radiation from spectrometer. Molecules vibrate 
at specific frequencies that are in the infrared range. As a result, an infrared spectrum can 
be detected and displayed on a computer. The molecular vibrations shown arise from the 
amide bond that occurs in proteins. 

8. Schematic of incident infrared radiation (Io) being reflected off the surface of articular 
cartilage (t). The figures displays a typical spectrum that results from sampling 
cartilage with an infrared fiber optic probe coupled with an attenuated total reflectance 
crystal. 

9. The primary infrared (ER.) absorptions in an fR spectrum of articular cartilage. The 
amide absorbances (I, II, m, and side chains) arise primarily from the amide bonds in the 
collagen molecule, and the proteoglycan absorbance arises primarily from the sugar 
groups attached to the proteoglycan molecules. 

10. Schematic showing region of collagen molecule (left side) whose degradation 
(unraveling, breaking of molecular bonds) underlies the disease osteoarthritis. Changes in 
the collagen molecular structure can be detected by infrared spectroscopy. Right Side: 
Spectra obtained from normal (red) and degraded (black) cartilage. Subtle changes in the 
absorbances that arise from collagen (noted by the arrows, amide II, 1338 cm' , amide 
HI) can be quantttaied. Metrics used for spectral analysis include the ratio of the 
integrated area of the amide II band (at ~ 1550 cm' 1 ) and the 1338 cm* 1 absorbance, and 
the ratio of the peak heights at 1238 and 1227 cm' 1 . 

U. Infrared fiber optic spectra were obtained from 12 samples of human cartilage from 
cartilage regions that were identified as nearly normal (grade I) and degraded (grade 3). 
The ratio of the integrated area of the amide II band (at ~ 1550 cm' 1 ) and the 1338 cm' 
absorbance was calculated for each spectra. Means and standard deviations of the amide 
n/1338 cm" 1 parameter are shown, with this ratio being higher for the degraded (grade 3) 
compared to the normal (grade 1) cartilage (published in West PA, Bostrom MPG, 
Torzilli PA, Camacho NP. FT-1R Spectral Analysis of Degenerative Cartilage: An IR 
Fiberoptic Probe and Imaging Study, Appl. Spectrosc, 58 [4] 376-381, 2004). 

12. Text 

13. Text 

14. Schematic of mineralized turkey tendon. Mineral is deposited in an aligned fashion 
within the fibrillar collagen structure of turkey tendon. This phenomenon occurs as part 
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of the normal physiological stale of turkeys as a mechanism to reinforce the tendon 
structure and make it stronger (Reference: Landis et al, ) 

1 5. Typical infrared microscopy spectrum acquired from a region of mineralization in turkey 
tendon. In the Gadaleta et al (1996), spatial variations in the mineral structure of the 
tendon were monitored by evaluation of the mineral phosphate absorbance between 900- 
1200 cm' 1 . 

16. Text 

17. Text 

18. Schematic of molecular and bulk tissues changes when an external stress is applied to a 
piece of articular cartilage. Bulk tissue properties can be assessed by a technique such as 
light scattering, and molecular properties can be assessed by a spectroscopic technique. 
When a piece of cartilage is stressed, i.e compressed or stretched, the whole piece of 
cartilage, and thus its bulk properties, changes. Light scattering can be used to detect such 
a change. However, the molecular structure of the cartilage may not have changed or 
degraded at all during this process, and therefore the spectroscopic analysis would yield 
different information in comparison to the light scattering technique. 
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